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PURPOSE: To reduce weight of a pneumatic tire without increasing 



rolling resistance and reducing quality of the tire. 

CONSTITUTION: It is a pneumatic tire in which at least one layer of film 
4 containing a high molecular compound resin as a main component is 
provided between an inner liner layer 3 on the inside of the tire and a 
carcass layer 1 instead of tie rubber (or between the inner liner layer 3 
on the inside of the tire and a tie rubber layer which is thinner than 
conventional tie rubber layer and in which the carcass layer 1 is 
provided on the opposite side). 
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Japan Patent Office is not respons iffrc^f or any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The pneumatic tire characterized by preparing the film of at least one layer which replaces with tie 
rubber and makes a high-molecular-compound resin a principal component between the inner liner layer of the 
tire inside, and a carcass layer. 

[Claim 2] The pneumatic tire which manufactured beforehand what prepared the film which makes a high- 
molecular-compound resin a principal component between the inner liner layer of the tire inside, and the tie 
rubber layer thin-filnrHzed rather than before, and was manufactured by carrying out unification molding of it 
with a carcass layer. 

[Claim 3] The pneumatic tire according to claim 1 or 2 whose width of face of the film which makes a high- 
molecular-compound resin a principal component is 5% or more of an inner peri ferry centering on a belt edge at 
least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pneumatic tire which has the inner liner layer which attained 
lightweight-ization of a tire, without causing the increase in rolling resistance in more detail about a pneumatic 
tire. 
[0002] 

[Description of the Prior Art] As a cure against environmental preservation to the global warming by the carbon 
dioxide in recent years etc., reduction of the specific fuel consumption of an automobile is required and 
lightweight-ization of a pneumatic tire is strongly demanded as part of that. 

[0003] Generally, in order to hold the pneumatic pressure in a tire uniformly, the inner liner layer which consists 
of rubber of non-permeability like isobutylene isoprene rubber is prepared in the inside of a pneumatic tire. 
However, since hysteresis loss is large and inner liner rubber c deforms isobutylene isoprene rubber with 
deformation of a carcass layer when flapping arises in the inside rubber b and the inner liner c of a carcass layer 
in the gap f between the carcass codes a and a after vulcanization of a tire, as shown in drawing 1 although 
excelled in non-permeability, there is a problem that rolling resistance increases. For this reason, both are joined 
through the rubber sheet which has middle-composition with the inside rubber b of the inner liner layer 
(isobutylene isoprene rubber) c and a carcass layer, and is generally called tie rubber with small hysteresis loss. 
[0004] Therefore, in addition to the inner liner layer thickness of isobutylene isoprene rubber, the thickness of 
tie rubber was added, and it became the thickness which exceeds 1mm (namely, 1000 micrometers) as the whole 
layer, and was set to one of the causes which increases the weight of a product tire as a result. 
[0005] The pneumatic tire which solved the increase of the product tire weight of a pneumatic tire which has 
this inner liner layer is proposed by JP, 63-82801 , A. As this pneumatic tire is shown in drawing 1 , in the gap f 
between Codes a and a, generate after tire vulcanization. The inside rubber b of a carcass layer and flapping of 
an inner liner c concentrate most during vulcanization at the shoulder section with large deformation. The crown 
section and near the bead section, flapping has fixed width of face and fixed thickness in the hoop direction of 
the shoulder section paying attention to a few thing, and the belt-like inner liner layer (tie rubber layer) of 
specific combination is arranged, and it is one effective means for lightweight-izing of a pneumatic tire. 
[0006] 

[Problem(s) to be Solved by the Invention] However, for the thickness of a belt-like inner liner layer, an 
accumulator ball tends to occur between the inner liner layers which consist of the inside rubber and isobutylene 
isoprene rubber of a carcass layer in the edge portion, and said pneumatic tire has the problem that this portion 
becomes the cause of expanding during tire vulcanization and reducing tire quality. Therefore, the purpose of 
this invention is to attain lightweight-ization of a pneumatic tire, without [ without it makes rolling resistance 
increase, and ] reducing tire quality. 
[0007] 

[Means for Solving the Problem] That is, if this invention is followed, it will replace with a tie rubber layer 
between the inner liner layer of the tire inside, and a carcass layer, and the pneumatic tire which prepared at 
least much more film for which a high-molecular-compound resin is made into a principal component will be 
offered. 

[0008] The film which makes a principal component the high-molecular-compound resin of the pneumatic tire 
concerning this invention is desirable, and the width of face is used as 5% or more of an inner peri ferry (the 
length which measured from the angle of the bead toe section to the angle of the bead toe section of another 
side in the direction of a radial in accordance with the tire inside is said) a center [ a belt edge ]. 
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[0009] Thus, if this invention is follojj^), since the film which replaces with th|^^ rubber layer of the tire inside, 
and makes a high-molecular-comp^^l resin a principal component between Jl^Prner liner layer and a carcass 
layer will be prepared, generating of the inside rubber b of the carcass layer in the gap f between the codes a 
and a as shown in drawing 1 after tire vulcanization, and flapping of an inner liner c is suppressed, and, for the 
reason, the increase in rolling resistance does not take place. Moreover, since the thinning of this portion 
becomes possible as compared with the tie rubber currently used conventionally, a tire can be lightweight-ized. 
[0010] Hereafter, the composition of this invention is explained in detail with reference to an attached drawing. 
Drawing 2 is the cross section (the tie rubber layer to which a carcass layer and 2 change from natural rubber 
and the mixed rubber of a 80:20-fold styrene butadiene copolymer rubber quantitative ratio in one, and 3 show 
an inner liner layer among drawing) of an example of the pneumatic tire of a tire (comparison tire 2 of the 
following examples) conventionally, and it is the cross section (one shows a carcass layer among drawing and 3 
shows an inner liner layer) of the pneumatic tire of the comparison tire 1 of the example of the following 
[ drawing 3 

[0011] Drawing 4 is the cross section (among drawing) showing the 1st example (this invention tire in the 
following examples) of the pneumatic tire of this invention. In 1, a carcass layer and 3 show an inner liner layer, 
and 4 shows a film layer. Drawing 5 is the cross section (among drawing) showing the 2nd example (this invention 
tire 2 of the following examples) similarly. In 1, a carcass layer and 3 show an inner liner layer, and 4 shows a film 
layer. Drawing 6 is the cross section (among drawing) showing the 3rd example (this invention tire 3 of the 
following examples) similarly. It is the cross section (a tie rubber layer and 3 show an inner liner layer, and, as for 
a carcass layer and 2, the inside of drawing and 1 show a film layer, as for 4) in which in a carcass layer and 2 a 
tie rubber layer and 3 show an inner liner layer, and 4 shows [ 1 ] a film layer and in which drawing 7 is the same 
and showing the 4th example (this invention tire 4 of the following examples). 

[0012] In the 1st example shown in drawing 4 , the pneumatic tire concerning this invention is constituted by 
forming the film layer 4 which makes a high-molecular-compound resin a principal component all over an inner 
peri ferry between the carcass layer 1 and the inner liner layer 3. Here, the inner liner layer 3 consists of a 
rubber compound which makes isobutylene isoprene rubber a subject. 

[0013] The film layer 4 which makes a high-molecular-compound resin a principal component For example, 
thermoplastic polyester resin, such as a polyethylene terephthalate and a polybutylene terephthalate, Polyolefine 
system resins, such as the amount polyethylene of macromolecules, and polypropylene, A polyamide part or the 
aliphatic polyamide by which all amide groups were methoxymethyHzed, The mixture of the aliphatic polyamide 
by which a part or all amide groups were methoxymethyHzed, And polyamide derivatives, such as a 
copolymerization object of an aliphatic polyamide with which a part or all amide groups were methoxymethyl- 
ized, It consists of a film which becomes considering synthetic resin, such as thermosetting polyester 
strengthened with reinforcements, such as polyethylene vinyl alcohol or a glass fiber, as a material, or a 
multilayer film which carried out two or more layer laminating of these films. 

[0014] these films — the tensile strength — 1 .0-25kgf/mm2 it is — a thing — desirable — further — desirable 
— 2.0-20kgf/mm2 it is . Thus, since the tensile strength of a high-molecular-compound resin film is large, its 
rigidity is high and is the optimal for the purpose of this invention. The tensile strength of the film layer 2 which 
makes a high-molecular-compound resin a principal component is 2 1.0 kgf(s)/mm. In the following There is a 
possibility that the tire with which destruction (fracture) of a film layer becomes easy to take place for the 
pressure added to a film layer at the time of the pressurization of vulcanization molding, and practical use is 
presented may not be obtained, and the tensile strength is 2 25 kgf(s)/mm. If it exceeds The difference of the 
tensile strength between a carcass layer and a film layer becomes large too much, and there is a possibility that 
the film layer 2 and the carcass layer 1 which it becomes easy to concentrate stress to the junction interface of 
a carcass layer and a film layer, and make c a high-molecular-compound resin a principal component may become 
easy to exfoliate. In addition, the tensile strength as used in this specification is ASTM. It is a value in the 
fracture point measured based on D638. 

[0015] Although there is especially no limit in the thickness of the film layer 4 which makes a high-molecular- 
compound resin a principal component, 10-400 micrometers is 15-350 micrometers desirable still more 
preferably, when the prevention effect of flapping may not be enough in the thickness of the film layer 2 which 
makes a high-molecular-compound resin a principal component being less than 10 micrometers and it exceeds 
400 micrometers, while there is a possibility that good flexibility may no longer be obtained, not suitable fear is in 
lightweight-ization When the film of constant width has furthermore been arranged in the shoulder section, an 
accumulator ball becomes easy to occur between the inner liner layers which consist of the inside rubber and 
isobutylene isoprene rubber of a carcass layer in an edge portion for the thickness. In addition, the thickness of 
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the film layer 2 which makes a highj^olecular-compound resin here a principaJ^^nponent means the thickness 
of the whole film, for example, whe^^ilm carries out two or more layer lamin^JI and is arranged, it means the 
sum total thickness of two or more of the layers of the whole. 

[0016] Although the film which makes said high-molecular-compound resin a principal component is joined 
between the inner liner layer of the tire inside, and a carcass layer This junction in the case of for example, a 
polyolefine system resin By vulcanizing, after uniting a film with a direct unvulcanized rubber again in the case of 
a polyamide system resin By vulcanizing what carried out dry heat treatment after applying the alkali solution 
which mixed the rubber latex to the initial condensate of a resorcinol and formalin usually beforehand used on 
the surface of the film, after uniting with an unvulcanized rubber Moreover, after applying the solution of an 
epoxy compound in the case of a polyester system resin, dry heat treatment is carried out (first-stage story). 
Subsequently, after applying to the initial condensate of a resorcinol and formalin the alkali solution which mixed 
the rubber latex (the second phase), dry heat treatment can be carried out again, and it can carry out by 
vulcanizing, after uniting with an unvulcanized rubber. In addition, it is desirable to use together a rubber latex 
and its cross linking agent to an epoxy compound. Use of a polyolefine system resin and a polyamide system 
resin is desirable in the high-molecular-compound resin described above when taking into consideration the 
junction nature of an inner liner layer and a carcass layer. 

[0017] In the 2nd example shown in drawing 5 , the film layer 4 which makes a high-molecular-compound resin a 
principal component is arranged by 1 3% of width of face of an inner peri ferry centering on the belt edge between 
the carcass layer 1 and the inner liner layer 3. 

[0018] In the 3rd example shown in drawing 6 , the film layer 4 which makes a high-molecular-compound resin a 
principal component between the carcass layer 1 and the tie rubber layer 2 with the thickness of the 
abbreviation 1/3 of the tie rubber layer currently conventionally used with the tire is arranged all over the inner 
peri ferry. 

[0019] In the 4th example shown in drawing 7 , the film layer 4 which makes a high-molecular-compound resin a 
principal component is arranged by 13% of width of face of an inner peri ferry centering on the belt edge between 
the carcass layer 1 and the tie rubber layer 2 with the thickness of the abbreviation 1/3 of the tie rubber layer 
currently conventionally used with the tire. In addition, an inner peri ferry means the length which measured from 
the angle of the bead toe section to the angle of the bead toe section of another side in the direction of a radial 
in accordance with the tire inside like the above-mentioned. In the mode shown in drawing 6 and drawing 7 , 
what prepared the film which makes a high-molecular-compound resin a principal component between the inner 
liner layer of the tire inside and the tie rubber layer thin-filrrHzed rather than before is manufactured 
beforehand, unification molding can be carried out with a carcass layer, and it can be manufactured. Although 
there is especially no limitation in the tie rubber layer thickness in this case, it is 0.1 -0.7mm preferably. 
[0020] As shown in drawing 4 and dravying J5 , when all the conventional tie rubber layers are removed, as 
compared with the case where a tie rubber layer is used as shown in drawing 6 and drawing 7 , the weight of a 
product tire can be lightweight-ized further. 

[0021] According to this invention the above passage, as shown in drawing 4 - drawing 7 , while preventing 
effectively generating of the inside rubber of a carcass layer, and flapping of an inner liner layer in the gap 
between codes by forming the film layer 2 which makes a high-molecular-compound resin a principal component 
centering on a belt edge by 5% or more of width of face of an inner peri ferry, much more lightweight-ization of a 
tire can be attained. 
[0022] 

[Example] Although the example of this invention is explained below, it cannot be overemphasized that it is not 
what limits the range of this invention to these examples. 

[0023] tire sizes 175/70 which have the item shown in Table 1 in order to check the inside rubber of the carcass 
layer in the gap between the codes by the 1st example film and the prevention effect of flapping of an inner liner, 
and the mitigation effect of a tire weight The radial-ply tire containing air which is R13 (inner peri ferry =380mm) 
was produced (the conventional tire 1, the comparison tires 1-2, this invention tires 1-4). Conventionally, like the 
above-mentioned, a tire 1 and the comparison tire 2 have the tire structure which formed the tie rubber layer 2 
between the carcass layer 1 and the inner liner layer 3 here, as shown in drawing 2 . the thickness of the tie 
rubber layer 2 of the conventional tire — the crown pin centerjarge section — 0.5mm — it is — the tie rubber 
layer thickness of the comparison tire 2 — the former — about [ of the rubber layer thickness of a tire ] — it is 
one third The comparison tire 1 is carrying out tire structure which formed the direct inner liner layer 3, without 
carcass minding [ 1 ] the tie rubber layer 2, as shown in drawing 3 . 

[0024] About these tires, generating and the tire weight of the inside rubber of the carcass layer in the gap 
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between codes and flapping of an inj^: liner were evaluated using the followin a^ethod. 

[0025] In the center section of the^^Puation sidewall section maximum width^^Pit of generating of the inside 
rubber of the carcass layer in the gap between codes, and flapping of an inner liner, and the belt edge, a tire is 
cut to a hoop direction and W size in drawing 8 is measured. It is shown that flapping is so large that W is large. 
In addition, in. drawing 8 , in a, a carcass code and b show inside rubber and c shows an inner liner. 
[0026] The weight of evaluation each examination tire of a tire weight was measured, and it expressed as the 
index which makes the weight of a tire 1 criteria (100) conventionally. It is shown that a tire weight is so large 
that this value is large. 

[0027] The above-mentioned evaluation result is shown in Table 1. 

[0028] 

[Table 1] 

m 1 



?4*mm 






J¥S (mm) 


9 4* 

m £ 

(«f*BB) 


(mm) 


(J&HO 




(kgf/W) 


m * 


to 

(mm) 












0.50 


mz 


0 


100 














m 3 


0.3 


96 












0. 17 


la 2 


0.2 


97 




GRP 


20.0 


100 


380(100) 




@4 


0 


96 


*M!Mt2 


* 1 

GRP 


20.0 


100 


50 ( 13) 




e 5 


0 


96 


=*3MI!M3 


* 2 

PE 


10.0 


150 


380(100) 


0. 17 


06 


0 


97 


#369! M4 


PB 


10.0 


150 


50 ( 13) 


0.17 


07 


0 


97 



[0029] While this invention tires 1-4 have prevented generating of a tire 1 (comparison tire 2), the inside rubber 
of a carcass layer [ in / the gap between codes / it compares comparison tire 1 and ], and flapping of an inner 
liner conventionally, it turns out that it has turned lightweight, so that clearly from the result of Table 1. In 
addition, since the film with thin thickness was being used for this invention tires 2 and 4, the accumulator ball 
had not generated them between the inner liner layers which consist of the inside rubber and isobutylene 
isoprene rubber of a carcass layer in an edge portion. 

[0030] Tire sizes 175/70 which have the item shown in Table 2 in order to check the inside rubber of the 
carcass layer in the thickness of a film, and the gap between codes, and the prevention effect of flapping of an 
inner liner next the 2nd example The radial-ply tire containing air of R13 was produced (the conventional tire 1 
and this invention tires 5-6). An evaluation result is shown in Table 2. 
[0031] 
[Table 2] 
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[0032] In order to prevent the inside rubber of a carcass layer, and flapping of an inner liner so that clearly from 
the result of Table 2, as for the thickness of a film, it is desirable that it is at least 10 micrometers or more, and 
in order to prevent the flapping effect completely further, the thickness of 15 micrometers or more is desirable. 
[0033] Tire sizes 1 75/70 which have the item shown in Table 3 in order to check the inside rubber of the 
carcass layer in the width of face to the inner peri ferry of the 3rd example film, and the gap between codes, and 
the prevention effect of flapping of an inner liner The radial-ply tire containing air of R13 was produced (the 
conventional tire 1 and this invention tires 7-8). In addition, although the tire structure of this invention tires 7-8 
applies to drawing 5 correspondingly, the width of face of a film is changed as shown in Table 3. An evaluation 
result is shown in Table 3. 
[0034] 
[Table 3] 
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[0035] In order to prevent the inside rubber of a carcass layer, and flapping of an inner liner so that clearly from 

the result of Table 3, the width of face of a film is the 5% or more need for an inner peri ferry at least. 

[0036] 

[Effect of the Invention] According to this invention, as explained above, it replaces with the tie rubber layer of a 
tire inside, and since the film which makes a high-molecular-compound resin a principal component was 
prepared centering on the belt edge at least by 5% or more of width of face of an inner peri ferry, while being 
able to prevent generating of the inside rubber of the carcass layer in the gap between codes, and flapping of an 
inner liner, it becomes possible to achieve lightweight-ization. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a drawing explaining generating of the inside rubber of the carcass layer in the gap between the 

codes after vulcanization of the conventional tire, and flapping of an inner liner layer. 

[Drawing 2] It is the cross section of the pneumatic tire of a tire (and comparison tire 2) conventionally. 

[Drawing 3] It is the cross section of the pneumatic tire of the comparison tire 1. 

[Drawing 4] It is the cross section of the pneumatic tire of the first example of this invention. 

[Drawing 5] It is the cross section of the pneumatic tire of the second example of this invention. 

[Drawing 6] It is the cross section of the pneumatic tire of the third example of this invention. 

[Drawing 7] It is the cross section of the pneumatic tire of the fourth example of this invention. 

[Drawing 8] It is the drawing in which W size in the inside rubber of the carcass layer in the gap between the 

codes in this specification and evaluation of inner liner flapping generating is shown. 

[Description of Notations] 

a — Carcass code 

b — Inside rubber 

c — Inner liner 

1 — Carcass layer 

2 — Tie rubber layer 

3 — Inner liner layer 

4 — Film layer 

[Translation done.] 
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Drawing selection drawing 1 
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